Chaotic autoionization of relativistic two-electron atom in the monochromatic field is investigated. A theoretical analysis of chaotic dynamics of the relativistic outer electron under the periodic perturbation due to the inner electron, based on Chirikov criterion is given. The diffusion coefficient, the ionization rate and time are calculated. 
diffusive ionization will occur. The same type of ionization to be suggested in the two-electron atom even in the absence of external monocharomatic field. The motion of the outer electron can become chaotic due to the interaction with the periodically moving inner electron that leads to the chaotic autoionization of the outer electron. Thus the mechanism of classical autoionization is the following: under the influence of periodic perturbation due to the inner electron the outer one passes to more excited orbits and escape to infinity. Such a mechanism was first investigation by Krainov and Belov [6] . In this Brief Report we generalize their results to the relativistic case. One should note that up to now investigations of deterministic chaos were mainly limited by the consideration of nonrelativistic systems, though there are few works in which chaotic dynamics of relativistic systems are considered [8, 9, 10] . In our recent paper [11] we have generalized chaotic ionization of hydrogen atom by monochromatic field to the case of relativistic hydrogenlike atom. Further everywhere we use the relativistic system of units m e =h = c = 1.
Before considering the classical chaotic dynamics of the relativistic twoelectron atom we give brief classical description of the relativistic Kepler motion in terms of action-angle variables. The Hamiltonian of the relativistic Kepler electron in the action-angle variables is [12] 
where n = I r + I φ + I θ , M = I φ + I θ , I r , I φ , I θ are the radial and angular components of the action.
Trajectory equation of relativistic electron is given by [13] 
where
E is the energy of the electron.
Due to the factor q trajectory of the relativistic Kepler electron is not closed [13] . For
the Hamiltonian (1) takes the form
In this approximation q ≈ 1 and trajectory becomes closed. Radius r and polar angle φ in terms of action-angle variables can be written as
Consider now a relativistic two-electron atom. For the simplicity we will assume that both electrons move on the same plane. Electrons interact with the atomic core of charge Zα. The Hamiltonian of two-electron atom can be written as
where T i is the kinetic energies of the relativistic electrons, r 1 and r 2 are the distances from the atomic core to the inner and outer electrons, respectively; the last term in this expression describes the interelectronic repulsion. Assuming r 1 ≪ r 2 the last term in (8) can be written as
where To simplify calculations we assume that the inner electron moves along the circular orbit, i.e. without eccentricity. Then from (6) we have
Assuming, as in [6] M 2 /I 2 ≪ 1, cosψ ≈ 1, one can obtain for the outer electron
where a = γ 2 /n 2 2 . Thus perturbation can be written as
Using the Fourier expansion for the dipole moment from [6] 
3 ), the full Hamiltonian can be written as
This Hamiltonian is equivalent to the one describing the interaction of relativistic hydrogenlike atom with monochromatic field [11] (though here d k and ǫ are defined by another formulae). Therefore chaotic dynamics of the outer electron can be treated by the same method as in [11] . For the resonance width we have [11] 
The distance between two neighboring resonances is
The Chirikov criterion for resonance overlap can be written as [6] 2.5 ∆ω
This gives us (using (14) and (15))
Analogically to that as was done in [6, 11] one can calculate diffusion
Expressing r 1 , r 2 , d k and ω 2 via actions and charges one can obtain
This diffusion coefficient can be written in terms of nonrelativistic one and first-order relativistic corrections as following:
is the nonrelativistic diffusion coefficient.
As is seen from (17) relativistic corrections to the diffusion coefficient come due to the three factors: first correction comes from increasing of the frequency of motion of the inner electron and can be considerable; second one is due to the ratio Zα/M 2 and can be also considerable for small orbital moments; third one comes due to the relativistic motion of inner electron and leads to slight decreasing of diffusion coefficient.
Using (17) one can also calculate the ionization time [6] 
).
Then the ionization rate per unit of time can be written as The author thanks Prof. V.I.Matveev for helpful discussions.
